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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The AC generator for vehicles characterized by preparing the skew spoke toward which it had 
the rotator which has the cooling fan attached in the shaft-orientations end face of a field core and the 
aforementioned field core fixed to the axis of rotation, and housing supported possible [ rotation of the 
aforementioned rotator ], and the opposed face with the aforementioned cooling fan inclined to the 
direction of a path centering on the aforementioned axis of rotation at least in the inhalation aperture of 
the cooling style of the aforementioned housing. 

[Claim 2] It is the AC generator for vehicles characterized by being set up so that it may become 
opposite across the aforementioned path direction to the inclination direction of the aforementioned 
cooHng fan with which the inclination direction in the aforementioned opposed face of the 
aforementioned skew spoke approaches the aforementioned opposed face in a claim 1 . 
[Claim 3] It is the AC generator for vehicles characterized by arranging the aforementioned skew spoke 
between the aforementioned direction spokes of a path which have two or more direction spokes of a 
path formed in the sense to which the aforementioned housing met in the aforementioned path direction 
in claims 1 or 2, and adjoin a circumferencial direction. 

[Claim 4] It is the AC generator for vehicles characterized by corresponding to the supporter of the 
aforementioned housing with which the bolt for stator conclusion passes along a part of aforementioned 
direction spoke [ at least ] of a path in a claim 3, 

[Claim 5] The AC generator for vehicles characterized by forming the aforementioned skew spoke in 
claims 3 or 4 along with the diagonal line of the aforementioned inhalation aperture divided by the 
aforementioned direction spoke of a path. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the AC generator for vehicles 

having a cooling fan. 

[0002] 

[Description of the Prior Art] The AC generator for vehicles which is a kind of rotation electrical 
machinery provides the power of ignition in an engine, lighting, and other various electronic autoparts 
while performing the supplementary current of a battery during a vehicles run. In recent years, low 
noise-ization of the AC generator for vehicles is demanded with upgrading of vehicles etc. 
[0003] By the way, there is fan noise generated when one of the noise of the AC generator for vehicles 
is made to rotate a cooling fan. It is known that fan noise will occur [ near / where this rotator is 
contained / the inhalation aperture of a frame ], and there is an AC generator for vehicles indicated by 
the charging generator for vehicles indicated by JP,3-21964,U and JP,7-107704,A as conventional 
technology reduce the fan noise made in this portion in the AC generator of an inner fan type for 
vehicles with which the cooling fan was fixed to the shaft-orientations end face of a rotator. 
[0004] The configuration of an inhalation aperture where the charging generator for vehicles indicated 
by JP,3-21964,U was formed in front side housing (bracket) is asymmetrically set up to the center of 
housing. For this reason, even if it is the case where the fan attached in the shaft-orientations end face of 
a rotator rotates, it is hard to produce the periodic pressure fluctuation of inhalation of air, consequently 
generating of a rotation degree ratio component is decreased, the frequency which constitutes the fan 
noise resulting from inhalation of air can be distributed widely, the jarring feeling of a wind noise can be 
reduced, and, moreover, the overalls value of fan noise can also be reduced. 
[0005] Moreover, as for the AC generator for vehicles indicated by JP,7- 107704, A, the outline 
configuration of the inhalation aperture of front side housing is formed in the square configuration or the 
polygon configuration. For this reason, the degree component of fan noise is distributed and a fan noise 
reduction and xmpleasant sound reduction can be aimed at. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, since the configuration of the inhalation aperture 
of front side housing is asymmetrically set up to the center of a frame, the charging generator for 
vehicles indicated by JP,3-21964,U mentioned above has the problem that the configuration of an 
inhalation aperture becomes complicated, and the die design for manufacturing a product design and this 
becomes complicated, and becomes cost quantity. 

[0007] Moreover, since the AC generator for vehicles indicated by JP,7- 107704, A mentioned above 
formed the outline configuration of the inhalation aperture of front side housing in a polygon, when 
forming circularly, the area of the whole inhalation aperture became small, and it had the problem that 
air capacity decreased and a cooling performance fell. Thus, in order to reduce fan noise, the 
configuration of an inhalation apertxire became complicated, or air capacity decreased, the cooling 
performance was falling, and the conventional AC generator for vehicles mentioned above was not able 
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to say it as a fundamental solution. 

[0008] It is created in view of such a point, and the purpose has the simple configuration of the 
inhalation aperture of the cooling style, and this invention has it in offering the AC generator for 
vehicles in which the reduction in noise is possible, without moreover reducing a cooling performance. 
[0009] 

[Means for Solving the Problem] In order to solve the technical problem mentioned above, the skew 
spoke which has the sense toward which the AC generator for vehicles of this invention inclined to the 
direction of a path in the inhalation aperture of the cooling style of housing is formed. The pressure 
fluctuation produced when a cooling fan rotates and it laps with this skew spoke by using this housing 
for a field core end face combining the rotator attached in the cooling fan, and it prevents that 
duplication area increases rapidly temporarily and a cooling fan rotates can be reduced, and low noise- 
ization can be attained. Moreover, since the direction of the spoke formed in the inhalation aperture of 
housing was made to only incline to the direction of a path, the configuration of the whole inhalation 
aperture is simple and a design and manufacture become easy. Moreover, in order that the area of an 
inhalation aperture may not decrease, cooling nature does not fall. 

[0010] As for especially the inclination direction of the skew spoke mentioned above, it is desirable to 
set up so that it may become the inclination direction of a cooling fan and reversely to the direction of a 
path. By setting the sense of a cooling fan and a skew spoke as the reverse sense mutually, the pressure 
fluctuation produced when duplication area can be lessened and a cooling fan rotates, since each 
opposite portion of a cooling fan and a skew spoke will cross at a perpendicularly near single can be 
reduced fiirther. 

[001 1] Moreover, the direction spoke of a path which met in the direction of a path other than a skew 
spoke is formed in housing mentioned above, and it is desirable to arrange a skew spoke between the 
direction spokes of a path which adjoin a circumferencial direction (hand of cut). Since the intensity 
(rigidity) of housing can be raised and the direction spoke of a path and a skew spoke will moreover be 
arranged by turns by using combining the direction spoke of a path, pressure fluctuation produced 
between cooling fans and these spokes is ununiformity-ized, the degree component of fan noise is 
distributed, and the further low noise-ization is attained. 

[0012] Moreover, it is desirable to deal with the supporter along which the bolt for stator conclusion 
passes to a part of direction spoke [ at least ] of a path mentioned above. By lessening distortion of 
housing generated at the time of bolting of a bolt, at the time of power generation, a magnetic noise 
generated in very small vibration of a stator can be reduced, and generating of the noise in the whole AC 
generator for vehicles can be suppressed further. 

[0013] Moreover, when using combining the direction spoke of a path, and a skew spoke, as for a skew 
spoke, it is desirable to form along with the diagonal line of the inhalation aperture divided by the 
direction spoke of a path. By forming along with the diagonal line, the degree of an inclination can be 
set up greatly, the angle which a cooling fan and a skew spoke intersect can be enlarged further, and the 
pressure fluctuation produced at the time of cooling-fan rotation can be reduced further. Moreover, since 
a skew spoke will be formed so that an inner circumference [ of an inhalation aperture ] and periphery 
side may be connected, a certain amount of intensity is securable with a skew spoke. For this reason, the 
rigidity of housing can go up and a magnetic noise made by very small vibration of a stator can be 
reduced. 
[0014] 

[Embodiments of the Invention] The AC generator for vehicles of 1 operation gestalt which applied this 
invention (a "AC djmamo" is called henceforth) has the feature in having formed the skew spoke which 
inclined in the reverse sense with the coohng fan attached in the rotator at the inhalation aperture of the 
cooling style prepared in housing. Hereafter, the AC dynamo of 1 operation gestalt which applied this 

invention is explained concretely, referring to a drawing, 

[0015] Drawing 1 is the cross section showing the whole AC-dynamo structure of this operation gestalt. 
Moreover, drawing 2 is the front view of the AC dynamo of this operation gestalt seen from the front 
side. As shown in these drawings, AC dynamo 1 is constituted including a rotator 2, a stator 3, the front 
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side housing 4, the rear ** housing 5, brush equipment 6, a rectifier 7, voltage adjustment equipment 8, 
and the pulley 9. 

[0016] The rotator 2 has the structure between which each put the field winding 21 which coiled about 
the copper wire by which insulating processing was carried out the shape of a cylinder, and in the shape 
of the said heart fi-om both sides through the axis of rotation 24 by the field cores 22 and 23 which have 
six claw parts. Moreover, in order to breathe out the cooling wind absorbed fi-om the front side in shaft 
orientations and the direction of a path, the cooling fan 25 of an axial flow formula is being attached and 
fixed to the end face of the field core 22 by the side of a front (pulley 9 side) by welding etc. Similarly, 
in order to breathe out the cooling wind absorbed from rear ** in the direction of a path, the cooling fan 
26 of a centrifugal type is attached in the end face of the magnetic pole iron core 23 of rear ** by 
welding etc. 

[0017] Moreover, the slip rings 27 and 28 connected electrically are formed in the ends of a field 
winding 21 at rear ** of the axis of rotation 24, and an exciting current flows from a rectifier 7 to a field 
winding 21 by attaching, where the brushes 61 and 62 in brush equipment 6 are pressed against each of 
the slip rings 27 and 28. A stator 3 is wound about around two or more slots formed in the stator core 31 
an interval predetermined in the stator winding 32 of a three phase circuit. 

[0018] A rectifier 7 is for rectifying the three-phase-circuit alternating current which is the output 
voltage of the stator winding 32 of a three phase circuit, and obtaining dc output, and is constituted 
including the positive-electrode side heat sink fixed at the predetermined intervals and a negative- 
electrode side heat sink, and two or more rectifying devices attached in each heat sink by soldering etc. 
While the front side housing 4 and the rear ** housing 5 have contained the rotator 2 and stator 3 which 
were mentioned above and the rotator 2 is supported in the state which can be rotated focusing on the 
axis of rotation 24, the stator 3 arranged through a predetermined crevice is being fixed to the outside of 
the field cores 22 and 23 of a rotator 2. Fixation of this stator 3 is performed by binding tight through a 
bolt 34 to four supporters 420 formed in the circumferencial direction at equal intervals. About a front 
side housing 4 detailed configuration, it mentions later. 

[0019] Voltage adjustment equipment 8 is for adjusting the output voltage of AC dynamo 1 by 
controlling the exciting current passed to a field winding 21, and when it is light and a load becomes 
[ output voltage ] high, it maintains the output voltage of AC dynamo 1 to a predetermined value by 
being intermittent in the impression of voltage to a field winding 21. the thing for a pulley 9 telling 
rotation of an engine (not shown) to the rotator 2 in AC dynamo 1 — it is — the axis of rotation 24 — on 
the other hand, it is boxmd tight and fixed to the edge (slip ring 27 grade and opposite side) with the nut 
91 Moreover, the rear covering 92 is attached so that brush equipment 6, a rectifier 7, and voltage 
adjustment equipment 8 may be covered. 

[0020] If the rotation from an engine is told to a pulley 9 through a belt etc., a rotator 2 will rotate AC 
dynamo 1 which has the structure mentioned above in the predetermined direction. By impressing 
energizing voltage to a field winding 21 from the exterior, each claw part of field cores 22 and 23 is 
excited, a stator winding 32 can be made to generate three-phase-circuit altemating voltage, and a 
predetermined direct current is taken out from the output terminal of a rectifier 7. Henceforth, since the 
output voltage of AC-dynamo 1 self is impressed to a field winding 21 through voltage adjustment 
equipment 8, the energizing voltage impressed from the outside becomes unnecessary. 
[0021] Moreover, since the cooling fan 25 attached in the end face of one field core 22 rotates with 
rotation of the rotator 2 mentioned above, while a cooling wind is inhaled to the AC-dynamo 1 interior 
through the inhalation aperture 440 of the front side housing 4 prepared in the pulley 9 side and a field 
winding 21 is cooled by this shaft-orientations component of the cooling style, the front edge of a stator 
winding 32 is cooled by the direction component of a path. Since even a cooling fan 26 is led through 
the inhalation aperture of the rear ** housing 5 and this cooling wind is discharged in the direction of a 
path after the cooling wind inhaled through the inhalation aperture of the rear covering 92 cools a 
rectifier 7 or voltage adjustment equipment 8, since similarly the cooling fan 26 attached in the end face 
of the field core 23 of another side also rotates, the back edge of a stator winding 32 is cooled. 
[0022] Drawing 3 extracts only the front side housing 4, and shows the front view. The front side 
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housing 4 has the bearing box 400 which contains bearing 36 in the position which counters a pulley 9, 
two stay 410 and 412 used in order to attach AC dynamo 1 at a cylinder crank case (not shown), and 
four supporters 420 which are near [ each ] the root portion of such stay 410 and 412, and have been 
arranged at equal intervals at the side. It is in the state which each supporter 420 has the bolt stowage 
where the female screw slot was formed in inner skin, and contained the stator 3 in the front side 
housing 4, and a stator 3 is fixed to the front side housing 4 by binding tight through a bolt 34 to the bolt 
stowage of each supporter 420. 

[0023] Moreover, the four main spokes 430 prolonged in the direction of a path so that the front side 
housing 4 might connect each of four supporters 420, and the peripheral face of the bearing box 400, 
Four auxiliary spokes 432 which the two main spokes 430 which adjoin a circumferencial direction are 
centers mostly, and were prolonged in the direction of a path. It has a total of eight skew spokes 434 
formed in the sense which is between the main spokes 430 and the auxiliary spokes 432 which adjoin a 
circumferencial direction, and has the predetermined degree alpha of tilt angle to the direction of a path. 
The space divided by these main spokes 430, the auxiliary spoke 432, and the skew spoke 434 is used as 
an inhalation aperture 440 of the cooling style. 

[0024] Drawing 4 is an about 440 inhalation aperture enlarged view. As shown in this drawing, the skew 
spoke 434 is formed so that it may become the degree alpha of tilt angle to the direction of a path at the 
inhalation aperture of the about 4 square shape configuration divided as two sides which counter the 
auxiliary spoke 432 which adjoins the main spoke 430 and this. However, it is necessary to make it this 
inclination direction become the inclination direction of cooling-fan 25 near point and the contrary close 
to this skew spoke 434. When its attention is paid to the portion which a cooling fan 25 and the skew 
spoke 434 counter, the degree beta of tilt angle is set up so that it may retreat to a hand of cut as the 
inclination direction of cooling-fan 25 point goes to a periphery side. On the other hand, the degree 
alpha of tilt angle is set up so that it may move forward to a hand of cut, namely, so that it may become 
the inclination direction of cooling-fan 25 point, and reversely across the direction of a path as the 
inclination direction of the skew spoke 434 goes to a periphery side. 

[0025] Moreover, as for the degree alpha of tilt angle of the skew spoke 434, it is desirable to set up so 
that it may be contained in the range of 25 degrees - 65 degrees. Although it is more desirable to cross a 
part for cooling-fan 25 point mostly at a right angle, a big bias arises in each area of inhalation aperture 
440B inserted by inhalation aperture 440A and the skew spoke 434 which were pinched by the skew 
spoke 434 and the main spoke 430, and the auxiliary spoke 432, and the skew spoke 434 is not desirable 
from increase of inhalation resistance, or the point of foreign matter mixing, if the degree alpha of tilt 
angle of the skew spokis 434 is set up extremely small or greatly. 

[0026] Moreover, when its attention is paid to intensity, as for the skew spoke 434, it is desirable to 
fomi so that the peripheral face 450 of the bearing box 400 and the hoop-direction wall surface 452 
which counters this peripheral face 450 may be connected. And as mentioned above, in order to lessen 
the bias of the area of the inhalation apertures 440A and 440B as much as possible, it is desirable to 
form the skew spoke 434 so that the diagonal line of the inhalation aperture of the about 4 square shape 
configuration divided as two sides which counter the auxiliary spoke 432 which adjoins the main spoke 
430 and this may be met. By forming the skew spoke 434 in such a position, the rigidity of the front side 
housing 4 whole can be raised. In addition, when sufficient rigidity for the front side housing 4 can be 
given by the main spoke 430 and the auxiliary spoke 432, you may make it form the skew spoke 434 so 
that a position may be intersected as [ of the skew spoke 434 ] an edge is the main spoke 430 or the 
auxiliary spoke 432 on the other hand. 

[0027] Moreover, drawing 5 is the V-V line cross section of drav^ing 4 . As shown in drawing 5 , the 
main spoke 430, the auxiliary spoke 432, and the skew spoke 434 are set up so that the inner skin of the 
front side housing 4 may turn into the same side mostly. Inhalation resistance of the cooling style can be 
lessened by bringing the inner skin of each spoke close to a part for the point of a cooling fan 25. 
Moreover, each shaft-orientations height of the main spoke 430, the auxiliary spoke 432, and the skew 
spoke 434 is set up so that it may become low in order of the main spoke 430, the auxiliary spoke 432, 
and the skew spoke 434. Although it is most effective to increase the cross section of the main spoke 
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430 in order to raise the rigidity of the front side housing 4, it also takes into consideration securing the 
area of the inhalation apertures 440A and 440B, and the shaft-orientations height of the main spoke 430 
is set up most highly. Moreover, since it is increasing the cross section of the auxiliary spoke 432, one 
effective in a degree in order to raise the rigidity of the front side housing 4 is set up so tiiat the shaft- 
orientations height of the auxiliary spoke 432 may become high at the degree of the main spoke 430. 
Therefore, the shaft-orientations height of the skew spoke 434 is set up so that it may become the 
lowest. Thus, when the degree of the contribution to a rigid rise sets up the height of a few spoke low, 
the draft resistance of the cooling style as possible can be reduced. 

[0028] As mentioned above, AC dynamo 1 of this operation gestalt is equipped with the rotator 2 by 
which the cooling fan 25 was attached in the end face of a field core 22, and the skew spoke 434 is 
formed in the inhalation aperture 440 of the front side housing 4 which supports this rotator 2 possible 
[ rotation ]. Since the skew spoke 430 which has the predetermined degree of tilt angle to the direction 
of a path is formed, when a cooling fan 25 rotates with a rotator 2, area with which a part for a point and 
the skew spoke 434 of a cooling fan 25 lap simultaneously can be lessened, and the pressure fluctuation 
produced by rotation of a cooling fan 25 can be reduced. 

[0029] Drawing 6 is drawing showing the pressure fluctuation at the time of using a skew spoke. In this 
drawing, the position which met the hand of cut at the time of rotating a cooling fan 25 is shown, "A" 
and "C" correspond to the position in which the skew spoke 434 was formed, and the horizontal axis 
corresponds to the position in which the auxiliary spoke 432 in the meantime was formed for "B." 
Moreover, the vertical axis shows the pressure near the point part of a cooling fan 25. In addition, while 
the solid line showed the pressure fluctuation at the time of using the front side housing 4 of this 
operation gestalt in which the skew spoke 434 was formed, the dotted line showed the pressure 
fluctuation at the time of using front side housing of the conventional type which transposed the skew 
spoke 434 of this operation gestalt to the auxiliary spoke 432 for comparison. 

[0030] When the amoimt of [ the skew spoke 434 and / of a cooling fan 25 ] point laps, since these cross 
with a predetermined angle, the area of a duplication portion becomes small, and elevation of a 
momentary pressure can be suppressed. However, since it will reach far and wide and a part for a point 
and the skew spoke 434 of a cooling fan 25 will cross compared with the case where the auxiliary spoke 
432 is used instead of the skew spoke 434, the range to which a pressure becomes high becomes large, 
[0031] Thus, while being able to stop the pressure fluctuation at the time of rotating a cooling fan 25 by 
using the front side housing 4 with which the skew spoke 434 was formed, the pressure in the position 
of the skew spoke 434 and the pressure in the position of the main spoke 430 or the auxiliary spoke 432 
are changed, uneven-ization of pressure fluctuation is attained, the degree component of the fan noise 
made with a cooling fan 25 can be lowered, and low noise-ization of fan noise can be attained, 
[0032] Drawing 7 is drawing showing the result which measured the fan noise of AC dynamo 1 of this 
operation gestalt which used the skew spoke. In this drav^ng, the horizontal axis shows the fan noise as 
which the vertical axis expressed the AC-dynamo rotational frequency per dB, respectively. 
Measurement followed each of "degree envelopment" which shows the envelope of the "overalls" 
containing all degree components, and each degree component. In addition, while the solid line showed 
the measurement result at the time of using the front side housing 4 of this operation gestalt in which the 
skew spoke 434 was formed, the dotted line showed the measurement result at the time of using front 
side housing of the conventional type which transposed the skew spoke 434 to the auxiliary spoke 432 
for comparison. 

[0033] As shown in drawing 7 , the effect of a fan noise reduction was checked in the comparatively 
high rotational frequency. Especially about "degree envelopment", reduction of a large fan noise was 
realized in the predetermined range of a high rotation region. Since this has arranged the skew spoke 434 
between the main spoke 430 or the auxiliary spoke 432, pressure fluctuation ununiformity-izes it, and it 
is considered to be because for the degree component to have been distributed. 

[0034] By the way, although the skew spoke 434 mentioned above is formed in the shape of a straight 
line so that it may have the fixed degree alpha of tilt angle to the direction of a path, it changes the 
inclination direction on the way, and you may make it form it in the "character" type of**. Drawing 8 is 
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drawing showing the modification which formed the skew spoke in the character type of**. It differs in 
that the configuration of a skew spoke was changed to the front side housing 4 which showed front side 
housing 4 A shown in this drawing to drawing 3 . Two steps of the degrees of tilt angle over the direction 
of a path are set up, and by making inhalation-of-air aperture 440C which adjoins the side which retreats 
to the hand of cut of a stator project, skew spoke 434A is set up so that the area of two inhalation-of-air 
apertures 440C and 440D which adjoin this skew spoke 434A may become almost the same. 
[0035] Thus, by setting the inclination direction of skew spoke 434 A as two stages, and using the 
configuration as the character type of**, the bias of the area of the inhalation apertures 440C and 440D 
can be abolished, and reduction of inhalation resistance can be aimed at compared with the case where 
one area becomes extremely small. Moreover, since the size of the foreign matter which can invade 
becomes small by equalizing the area of the inhalation apertures 440C and 440D, the exclusion capacity 
of a foreign matter can be heightened. 

[0036] Moreover, the skew spokes 434 and 434A mentioned above have a predetermined angle to the 
direction of a path, and although it was formed so that it might become parallel to the axis of rotation 24 
about shaft orientations, you may make it attach an inclination also about shaft orientations. Drawing 9 
is drawing showing the modification which made the skew spoke incline to shaft orientations, and the 
partial enlarged view near the skew spoke is shown. Moreover, drawing 10 is the X-X line cross section 
of drawing 9 . 

[0037] As shown in drawing 9 and drawing 10 , skew spoke 434B inclines in the sense which retreats to 
a hand of cut as it is carrying out the predetermined angle inclination to shaft orientations and keeps 
away from an opposed face with a cooling fan 25. It is known that the cooling wind generally inhaled 
when rotating a rotator 2 will flow to the inclination direction and the same direction of this skew spoke 
434B. That is, by deciding the inclination direction to the shaft orientations of skew spoke 434B 
according to the inhalation direction of the cooling style, increase of the inhalation resistance by skew 
spoke 434B existing can be reduced as much as possible, and cooling performance degradation can be 
prevented. 

[0038] In addition, this invention is not limited to the above-mentioned operation gestalt, and 
deformation implementation various by within the limits of the summary of this invention is possible for 
it. For example, although skew spoke 434A contained in front side housing 4A shown in drawing 8 was 
bent once on the way and formed in the character type of **, it may bend twice or more or you may 
make it form the whole in a smooth curve configuration. Moreover, although only skew spoke 434B was 
made to incline to shaft orientations with front side housing shown partially in drawing 9 , you may 
make it incline to shaft orientations similarly about the main spoke 430 or the auxiliary spoke 432. 
[0039] Moreover, although the cooling fan 25, the portion which coimters, and this and the portion 
which approaches a pulley 9 side reversely are formed at the almost same configuration, since it is the 
configuration of the portion which coimters a cooling fan 25 etc., one especially required in order to 
reduce fan noise can change suitably the skew spokes 434, 434A, and 434B contained in front side 
housing of each operation gestalt mentioned above about the configuration of the other portion. For 
example, you may make it twist skew spoke 434 grade in accordance with shaft orientations so that it 
may approach in the direction of a path as a pulley 9 side is approached. 

[0040] Moreover, although each operation gestalt mentioned above explained the case where a skew 
spoke was formed in the inhalation-of-air aperture of the front side housing 4, this invention can be 
applied when forming a spoke in the inhalation-of-air aperture of the rear ** housing 5. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 

[The technical field to which invention belongs] this invention relates to the AC generator for vehicles 
having a cooling fan. 
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PRIOR ART 



[Description of the Prior Art] The AC generator for vehicles which is a kind of rotation electrical 
machinery provides the power of ignition in an engine, lighting, and other various electronic autoparts 
while performing the supplementary current of a battery during a vehicles run. In recent years, low 
noise-ization of the AC generator for vehicles is demanded with upgrading of vehicles etc. 
[0003] By the way, there is fan noise generated when one of the noise of the AC generator for vehicles 
is made to rotate a cooling fan. In the AC generator for vehicles of an inner fan type with which the 
cooling fan was fixed to the shaft-orientations end face of a rotator It is known that fan noise will occur 
[ near / where this rotator is contained / the inhalation aperture of a fi'ame ], and there is an AC generator 
for vehicles indicated by the charging generator for vehicles indicated by JP,3-21964,U and JP,7- 
107704,A as conventional technology of reducing the fan noise made in this portion. 
[0004] The configuration of an inhalation aperture where the charging generator for vehicles indicated 
by JP,3-21964,U was formed in fi-ont side housing (bracket) is asymmetrically set up to the center of 
housing. For this reason, even if it is the case where the fan attached in the shaft-orientations end face of 
a rotator rotates, it is hard to produce the periodic pressure fluctuation of inhalation of air, consequently 
generating of a rotation degree ratio component is decreased, the fi-equency which constitutes the fan 
noise resulting fi-om inhalation of air can be distributed widely, the jarring feeling of a wind noise can be 
reduced, and, moreover, the overalls value of fan noise can also be reduced. 
[0005] Moreover, as for the AC generator for vehicles indicated by JP,7- 107704, A, the outline 
configuration of the inhalation aperture of fi-ont side housing is formed in the square configuration or the 
polygon configuration. For this reason, the degree component of fan noise is distributed and a fan noise 
reduction and unpleasant sound reduction can be aimed at. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the way, since the configuration of the inhalation aperture 
of front side housing is asymmetrically set up to the center of a frame, the charging generator for 
vehicles indicated by JP,3-21964,U mentioned above has the problem that the configuration of an 
inhalation aperture becomes complicated, and the die design for manufacturing a product design and this 
becomes complicated, and becomes cost quantity. 

[0007] Moreover, since the AC generator for vehicles indicated by JP,7-107704,A mentioned above 
formed the outline configuration of the inhalation aperture of front side housing in a polygon, when 
forming circularly, the area of the whole inhalation aperture became small, and it had the problem that 
air capacity decreased and a cooling performance fell. Thus, in order to reduce fan noise, the 
configuration of an inhalation aperture became compUcated, or air capacity decreased, the cooling 
performance was falling, and the conventional AC generator for vehicles mentioned above was not able 
to say it as a fimdamental solution. 

[0008] It is created in view of such a point, and the purpose has the simple configuration of the 
inhalation aperture of the cooling style, and this invention has it in offering the AC generator for 
vehicles in which the reduction in noise is possible, without moreover reducing a cooling performance. 
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MEANS 



[Means for Solving the Problem] In order to solve the technical problem mentioned above, the skew 
spoke which has the sense toward which the AC generator for vehicles of this invention inclined to the 
direction of a path in the inhalation apertxire of the cooling style of housing is formed. The pressxire 
fluctuation produced when a cooling fan rotates and it laps with this skew spoke by using thus housing 
for a field core end face combining the rotator attached in the cooling fan, and it prevents that 
duplication area increases rapidly temporarily and a cooling fan rotates C£ui be reduced, and low noise> 
ization can be attained. Moreover, since the direction of the spoke formed in the inhalation aperture of 
housing was made to only incline to the direction of a path, the configuration of the whole inhalation 
aperture is simple and a design and manufacture become easy. Moreover, in order that the area of an 
inhalation aperture may not decrease, cooling nature does not fall. 

[0010] As for especially the inclination direction of the skew spoke mentioned above, it is desirable to 
set up so that it may become the inclination direction of a cooling fan and reversely to the direction of a 
path. By setting the sense of a cooling fan and a skew spoke as the reverse sense mutually, the pressiu'e 
fluctuation produced when duplication area can be lessened and a cooling fan rotates, since each 
opposite portion of a cooling fan and a skew spoke will cross at a perpendicularly near angle can be 
reduced further. 

[001 1] Moreover, the direction spoke of a path which met in the direction of a path other than a skew 
spoke is formed in housing mentioned above, and it is desirable to arrange a skew spoke between the 
direction spokes of a path which adjoin a circumferencial direction (hand of cut). Since the intensity 
(rigidity) of housing can be raised and the direction spoke of a path and a skew spoke will moreover be 
arranged by turns by using combining the direction spoke of a path, pressure fluctuation produced 
between cooling fans and these spokes is ununiformity-ized, the degree component of fan noise is 
distributed, and the fiirther low noise-ization is attained. 

[0012] Moreover, it is desirable to deal with the supporter along which the bolt for stator conclusion 
passes to a part of direction spoke [ at least ] of a path mentioned above. By lessening distortion of 
housing generated at the time of bolting of a bolt, at the time of power generation, a magnetic noise 
generated in very small vibration of a stator can be reduced, and generating of the noise in the whole AC 
generator for vehicles can be suppressed fiirther. 

[0013] Moreover, when using combining the direction spoke of a path, and a skew spoke, as for a skew 
spoke, it is desirable to form along with the diagonal line of the inhalation aperture divided by the 
direction spoke of a path. By forming along with the diagonal line, the degree of an inclination can be 
set up greatly, the angle which a cooling fan and a skew spoke intersect can be enlarged fiirther, and the 
pressure fluctuation produced at the time of cooling-fan rotation can be reduced fiirther. Moreover, since 
a skew spoke will be formed so that an inner circumference [ of an inhalation aperture ] and periphery 
side may be connected, a certain amoimt of intensity is securable with a skew spoke. For this reason, the 
rigidity of housing can go up and a magnetic noise made by very small vibration of a stator can be 
reduced. 
[0014] 
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[Embodiments of the Invention] The AC generator for vehicles of 1 operation gestalt which appHed this 
invention (a "AC dynamo" is called henceforth) has the feature in having formed the skew spoke which 
inclined in the reverse sense with the cooling fan attached in the rotator at the inhalation aperture of the 
cooling style prepared in housing. Hereafter, the AC dynamo of 1 operation gestalt which applied this 
invention is explained concretely, referring to a drawing. 

[0015] Drawing 1 is the cross section showing the whole AC-dynamo structure of this operation gestalt. 
Moreover, drawing 2 is the front view of the AC dynamo of this operation gestalt seen from the front 
side. As shown in these drawings, AC dynamo 1 is constituted including a rotator 2, a stator 3, the front 
side housing 4, the rear ** housing 5, brush equipment 6, a rectifier 7, voltage adjustment equipment 8, 
and the pulley 9. 

[0016] The rotator 2 has the structure between which each put the field winding 21 which coiled about 
the copper wire by which insulating processing was carried out the shape of a cylinder, and in the shape 
of the said heart from both sides through the axis of rotation 24 by the field cores 22 and 23 which have 
six claw parts. Moreover, in order to breathe out the cooling wind absorbed from the front side in shaft 
orientations and the direction of a path, the cooling fan 25 of an axial flow formula is being attached and 
fixed to the end face of the field core 22 by the side of a front (pulley 9 side) by welding etc. Similarly, 
in order to breathe out the cooling wind absorbed from rear ** in the direction of a path, the cooling fan 
26 of a centrifugal type is attached in the end face of the magnetic pole iron core 23 of rear ** by 
welding etc. 

[0017] Moreover, the slip rings 27 and 28 connected electrically are formed in the ends of a field 
winding 21 at rear ** of the axis of rotation 24, and an exciting current flows from a rectifier 7 to a field 
winding 21 by attaching, where the brushes 61 and 62 in brush equipment 6 are pressed against each of 
the slip rings 27 and 28. A stator 3 is wound about around two or more slots formed in the stator core 31 
an interval predetermined in the stator winding 32 of a three phase circuit. 

[0018] A rectifier 7 is for rectifying the three-phase-circuit alternating current which is the output 
voltage of the stator winding 32 of a three phase circuit, and obtaining dc output, and is constituted 
including the positive-electrode side heat sink fixed at the predetermined intervals and a negative- 
electrode side heat sink, and two or more rectifying devices attached in each heat sink by soldering etc. 
While the front side housing 4 and the rear ** housing 5 have contained the rotator 2 and stator 3 which 
were mentioned above and the rotator 2 is supported in the state which can be rotated focusing on the 
axis of rotation 24, the stator 3 arranged through a predetermined crevice is being fixed to the outside of 
the field cores 22 and 23 of a rotator 2. Fixation of this stator 3 is performed by binding tight through a 
bolt 34 to four supporters 420 formed in the circumferencial direction at equal intervals. About a front 
side housing 4 detailed configuration, it mentions later. 

[0019] Voltage adjustment equipment 8 is for adjusting the output voltage of AC dynamo 1 by 
controlling the exciting current passed to a field winding 21, and when it is light and a load becomes 
[ output voltage ] high, it maintains the output voltage of AC dynamo 1 to a predetermined value by 
being intermittent in the impression of voltage to a field winding 21. the thing for a pulley 9 telling 
rotation of an engine (not shown) to the rotator 2 in AC dynamo 1 — it is — the axis of rotation 24 — on 
the other hand, it is bound tight and fixed to the edge (slip ring 27 grade and opposite side) with the nut 
91 Moreover, the rear covering 92 is attached so that brush equipment 6, a rectifier 7, and voltage 
adjustment equipment 8 may be covered. 

[0020] If the rotation from an engine is told to a pulley 9 through a belt etc., a rotator 2 will rotate AC 
dynamo 1 which has the structure mentioned above in the predetermined direction. By impressing 
energizing voltage to a field winding 21 from the exterior, each claw part of field cores 22 and 23 is 
excited, a stator winding 32 can be made to generate three-phase-circuit alternating voltage, and a 
predetermined direct current is taken out from the output terminal of a rectifier 7. Henceforth, since the 
output voltage of AC-dynamo 1 self is impressed to a field winding 21 through voltage adjustment 
equipment 8, the energizing voltage impressed from the outside becomes xmnecessary. 
[0021] Moreover, since the cooling fan 25 attached in the end face of one field core 22 rotates with 
rotation of the rotator 2 mentioned above, while a cooling wind is inhaled to the AC-dynamo 1 interior 
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through the inhalation aperture 440 of the front side housing 4 prepared in the pulley 9 side and a field 
winding 21 is cooled by this shaft-orientations component of the cooling style, the front edge of a stator 
winding 32 is cooled by the direction component of a path. Since even a cooling fan 26 is led through 
the inhalation aperture of the rear ** housing 5 and this cooling wind is discharged in the direction of a 
path after the cooling wind inhaled through the inhalation aperture of the rear covering 92 cools a 
rectifier 7 or voltage adjustment equipment 8, since similarly the cooling fan 26 attached in the end face 
of the field core 23 of another side also rotates, the back edge of a stator winding 32 is cooled. 
[0022] Drawing 3 extracts only the front side housing 4, and shows the front view. The front side 
housing 4 has the bearing box 400 which contains bearing 36 in the position which counters a pulley 9, 
two stay 410 and 412 used in order to attach AC dynamo 1 at a cylinder crank case (not shown), and 
four supporters 420 which are near [ each ] the root portion of such stay 410 and 412, and have Ijeen 
arranged at equal intervals at the side. It is in the state which each supporter 420 has the bolt stowage 
where the female screw slot was formed in inner skin, and contained tiie stator 3 in the front side 
housing 4, and a stator 3 is fixed to the front side housing 4 by binding tight through a bolt 34 to the bolt 
stowage of each supporter 420. 

[0023] Moreover, tiie four main spokes 430 prolonged in the direction of a path so that the front side 
housing 4 might connect each of foxir supporters 420, and the peripheral face of the bearing box 400, 
Four auxiliary spokes 432 which the two main spokes 430 which adjoin a circumferencial direction are 
centers mostly, and were prolonged in the direction of a path. It has a total of eight skew spokes 434 
formed in the sense which is between the main spokes 430 and the auxiliary spokes 432 which adjoin a 
circxunferencial direction, and has the predetermined degree alpha of tilt angle to the direction of a path. 
The space divided by these main spokes 430, the auxiliary spoke 432, and the skew spoke 434 is used as 
an inhalation aperture 440 of the cooling style. 

[0024] Drawing 4 is an about 440 inhalation aperture enlarged view. As shown in this drawing, the skew 
spoke 434 is formed so that it may become the degree alpha of tilt angle to the direction of a path at the 
inhalation aperture of the about 4 square shape configuration divided as two sides which coimter the 
auxiliary spoke 432 which adjoins the main spoke 430 and this. However, it is necessary to make it this 
inclination direction become the inclination direction of cooling-fan 25 near point and the contrary close 
to this skew spoke 434. When its attention is paid to the portion which a cooling fan 25 and the skew 
spoke 434 counter, the degree beta of tilt angle is set up so that it may retreat to a hand of cut as the 
inclination direction of cooling- fan 25 point goes to a periphery side. On the other hand, the degree 
alpha of tilt angle is set up so that it may move forward to a hand of cut, namely, so that it may become 
the inclination direction of cooling- fan 25 point, and reversely across the direction of a path as the 
inclination direction of the skew spoke 434 goes to a periphery side. 

[0025] Moreover, as for the degree alpha of tilt angle of the skew spoke 434, it is desirable to set up so 
that it may be contained in the range of 25 degrees - 65 degrees. Although it is more desirable to cross a 
part for cooling-fan 25 point mostly at a right angle, a big bias arises in each area of inhalation aperture 
440B inserted by inhalation aperture 440A and the skew spoke 434 which were pinched by the skew 
spoke 434 and the main spoke 430, and the auxiliary spoke 432, and the skew spoke 434 is not desirable 
from increase of inhalation resistance, or the point of foreign matter mixing, if the degree alpha of tilt 
angle of the skew spoke 434 is set up extremely small or greatly. 

[0026] Moreover, when its attention is paid to intensity, as for the skew spoke 434, it is desirable to 
fomi so that the peripheral face 450 of the bearing box 400 and the hoop-direction wall surface 452 
which counters this peripheral face 450 may be connected. And as mentioned above, in order to lessen 
the bias of the area of the inhalation apertures 440A and 440B as much as possible, it is desirable to 
form the skew spoke 434 so that the diagonal line of the inhalation aperture of the about 4 square shape 
configuration divided as two sides which counter the auxiliary spoke 432 which adjoins the main spoke 
430 and this may be met. By forming the skew spoke 434 in such a position, the rigidity of the front side 
housing 4 whole can be raised. In addition, when sufficient rigidity for the front side housing 4 can be 
given by the main spoke 430 and the auxiliary spoke 432, you may make it form the skew spoke 434 so 
that a position may be intersected as [ of the skew spoke 434 ] an edge is the main spoke 430 or the 
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auxiliary spoke 432 on the other hand. 

[0027] Moreover, drawing 5 is the V-V line cross section of drawing 4 . As shown in drawing 5 , the 
main spoke 430, the auxiliary spoke 432, and the skew spoke 434 are set up so that the inner skin of the 
front side housing 4 may turn into the same side mostly. Inhalation resistance of the cooling style can be 
lessened by bringing the inner skin of each spoke close to a part for the point of a cooling fan 25. 
Moreover, each shaft-orientations height of tfie main spoke 430, the auxiliary spoke 432, and the skew 
spoke 434 is set up so that it may become low in order of the main spoke 430, the auxihary spoke 432, 
and the skew spoke 434. Although it is most effective to increase the cross section of the main spoke 
430 in order to raise the rigidity of the front side housing 4, it also takes into consideration securing the 
area of the inhalation apertures 440A and 440B, and the shaft-orientations height of the main spoke 430 
is set up most highly. Moreover, since it is increasing the cross section of the auxiliary spoke 432, one 
effective in a degree in order to raise the rigidity of the front side housing 4 is set up so tihat the shaft- 
orientations height of the auxihary spoke 432 may become high at the degree of the main spoke 430. 
Therefore, the shaft-orientations height of the skew spoke 434 is set up so that it may become the 
lowest. Thus, when the degree of the contribution to a rigid rise sets up the height of a few spoke low, 
the draft resistance of the cooling style as possible can be reduced. 

[0028] As mentioned above, AC dynamo 1 of this operation gestalt is equipped with the rotator 2 by 
which the cooling fan 25 was attached in the end face of a field core 22, and the skew spoke 434 is 
formed in the inhalation aperture 440 of the front side housing 4 which supports this rotator 2 possible 
[ rotation ]. Since the skew spoke 430 which has the predetermined degree of tilt angle to the direction 
of a path is formed, when a cooling fan 25 rotates with a rotator 2, area with which a part for a point and 
the skew spoke 434 of a cooling fan 25 lap simultaneously can be lessened, and the pressure fluctuation 
produced by rotation of a cooling fan 25 can be reduced. 

[0029] Drawing 6 is drawing showing the pressure fluctuation at the time of using a skew spoke. Li this 
drawing, the position which met the hand of cut at the time of rotating a cooling fan 25 is shown, "A" 
and "C" correspond to the position in which the skew spoke 434 was formed, and the horizontal axis 
corresponds to the position in which the auxihary spoke 432 in the meantime was formed for "B." 
Moreover, the vertical axis shows the pressure near the point part of a cooling fan 25. In addition, while 
the sohd line showed the pressure fluctuation at the time of using the front side housing 4 of this 
operation gestalt in which the skew spoke 434 was formed, the dotted line showed the pressure 
fluctuation at the time of using front side housing of the conventional type which transposed the skew 
spoke 434 of this operation gestalt to the auxiliary spoke 432 for comparison. 

[0030] When the amount of [ the skew spoke 434 and / of a cooling fan 25 ] point laps, since these cross 
with a predetermined angle, the area of a duplication portion becomes small, and elevation of a 
momentary pressure can be suppressed. However, since it will reach far and wide and a part for a point 
and the skew spoke 434 of a cooling fan 25 will cross compared with the case where the auxiliary spoke 
432 is used instead of the skew spoke 434, the range to which a pressure becomes high becomes large. 
[0031] Thus, while being able to stop the pressure fluctuation at the time of rotating a cooling fan 25 by 
using the front side housing 4 with which the skew spoke 434 was formed, the pressure in the position 
of the skew spoke 434 and the pressure in the position of the main spoke 430 or the auxiliary spoke 432 
are changed, uneven-ization of pressure fluctuation is attained, the degree component of the fan noise 
made with a cooling fan 25 can be lowered, and low noise-ization of fan noise can be attained. 
[0032] Drawing 7 is drawing showing the result which measured the fan noise of AC dynamo 1 of this 
operation gestalt which used the skew spoke. In this drawing, the horizontal axis shows the fan noise as 
which the vertical axis expressed the AC-dynamo rotational frequency per dB, respectively. 
Measurement followed each of "degree envelopment" which shows the envelope of the "overalls" 
containing all degree components, and each degree component. In addition, while the solid line showed 
the measurement result at the time of using the front side housing 4 of this operation gestalt in which the 
skew spoke 434 was formed, the dotted line showed the measurement result at the time of using front 
side housing of the conventional type which transposed the skew spoke 434 to the auxiliary spoke 432 
for comparison. 
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[0033] As shown in drawing 7 , the effect of a fan noise reduction was checked in the comparatively 
high rotational frequency. Especially about "degree envelopment", reduction of a large fan noise was 
realized in the predetermined range of a high rotation region. Since this has arranged the skew spoke 434 
between the main spoke 430 or the auxiliary spoke 432, pressure fluctuation unimiformity-izes it, and it 
is considered to be because for the degree component to have been distributed. 

[0034] By the way, although the skew spoke 434 mentioned above is formed in the shape of a straight 
line so that it may have the fixed degree alpha of tilt angle to the direction of a path, it changes the 
inclination direction on the way, and you may make it form it in the "character" type of **. Dravdng 8 is 
drawing showing the modification which formed the skew spoke in the character type of **. It differs in 
that the configuration of a skew spoke was changed to the front side housing 4 which showed front side 
housing 4A shown in this drawing to drawing 3 . Two steps of the degrees of tilt angle over the direction 
of a path are set up, and by making inhalation-of-air aperture 440C which adjoins the side which retreats 
to the hand of cut of a stator project, skew spoke 434A is set up so that the area of two inhalation-of-air 
apertures 440C and 440D which adjoin this skew spoke 434A may become almost the same. 
[0035] Thus, by setting the inclination direction of skew spoke 434A as two stages, and using the 
configuration as the character type of**, the bias of the area of the inhalation apertures 440C and 440D 
can be abolished, and reduction of inhalation resistance can be aimed at compared with the case where 
one area becomes extremely small. Moreover, since the size of the foreign matter which can invade 
becomes small by equalizing the area of the inhalation apertiu-es 440C and 440D, the exclusion capacity 
of a foreign matter can be heightened. 

[0036] Moreover, the skew spokes 434 and 434A mentioned above have a predetermined angle to the 
direction of a path, and although it was formed so that it might become parallel to the axis of rotation 24 
about shaft orientations, you may make it attach an inclination also about shaft orientations. Drawing 9 
is drawing showing the modification which made the skew spoke incline to shaft orientations, and the 
partial enlarged view near the skew spoke is shown. Moreover, drawing 10 is the X-X line cross section 
of drawing 9 . 

[0037] As shovra in dravsdng 9 and drawing 10 , skew spoke 434B inclines in the sense which retreats to 
a hand of cut as it is carrying out the predetermined angle inclination to shaft orientations and keeps 
away from an opposed face with a cooling fan 25. It is known that the cooling wind generally inhaled 
when rotating a rotator 2 will flow to the inclination direction and the same direction of this skew spoke 
434B. That is, by deciding the inclination direction to the shaft orientations of skew spoke 434B 
according to the inhalation direction of the cooling style, increase of the inhalation resistance by skew 
spoke 434B existing can be reduced as much as possible, and cooling performance degradation can be 
prevented. 

[0038] In addition, this invention is not limited to the above-mentioned operation form, and deformation 
implementation various by within the limits of the summary of this invention is possible for it. For 
example, although skew spoke 434A contained in front side housing 4A shown in drawing 8 was bent 
once on the way and formed in the character type of **, it may bend twice or more or you may make it 
form the whole in a smooth curve configuration. Moreover, although only skew spoke 434B was made 
to incline to shaft orientations with front side housing shown partially in drawing 9 , you may make it 
incline to shaft orientations similarly about the main spoke 430 or the auxiliary spoke 432. 
[0039] Moreover, although the cooling fan 25, the portion which counters, and this and the portion 
which approaches a pulley 9 side reversely are formed at the almost same configuration, since it is the 
configuration of the portion which counters a cooling fan 25 etc., one especially required in order to 
reduce fan noise can change suitably the skew spokes 434, 434A, and 434B contained in front side 
housing of each operation form mentioned above about the configuration of the other portion. For 
example, you may make it twist skew spoke 434 grade in accordance with shaft orientations so that it 
may approach in the direction of a path as a pulley 9 side is approached. 

[0040] Moreover, although each operation form mentioned above explained the case where a skew 
spoke was formed in the inhalation-of-air aperture of the front side housing 4, this invention can be 
applied when forming a spoke in the inhalation-of-air aperture of the rear ** housing 5. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing the whole AC -dynamo structure of this operation gestalt. 
[Drawing 2] It is the front view of the AC dynamo shown in drawing 1 . 
[Drawing 3] It is the front view of front side housing. 

[Drawing 4] It is an enlarged view near the inhalation aperture of front side housing. 
[Drawing 5] It is the V-V line cross section of drawing 4 . 

[Drawing 6] It is drawing showing the pressure fluctuation at the time of using a skew spoke. 
[Drawing 7] It is drawing showing the measurement result of the fan noise of the AC dynamo with 
which front side housing which has a skew spoke is contained. 

[Drawing 81 It is drawing showing the modification which formed the skew spoke in the character type 
of**. 

[Drawing 91 It is drawing showing the modification which made the skew spoke incline to shaft 
orientations. 

[Drawing 10] It is the X-X line cross section of drawing 9 . 
[Description of Notations] 

1 AC Dynamo 

2 Rotator 

3 Stator 

4 Front Side Housing 

5 Rear ** Housing 
22 23 Field core 

24 Axis of Rotation 

25 26 Cooling fan 
430 The Main Spoke 
432 Auxiliary Spoke 
434 Skew Spoke 

440 Inhalation Aperture 
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[Drawing 3] 
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